In their recent article on preoperative anticoagulant activity of low-molecular-weight heparin (LMWH) after a standardized bridging regimen, O'Donnell and colleagues (1) indicated the following: warfarin was withheld 4 to 5 days before the planned procedure; enoxaparin, 1 mg/kg of body weight twice daily, was given to patients 3 days before surgery; and the final dose of enoxaparin was given the night before surgery. They conclude that because the mean anti-factor Xa level before surgery was 0.6 U/mL and anti-Xa levels were 0.5 U/mL or greater in 68% of the patients, preoperative bridging therapy will result in a high residual anti-Xa level if the last dose is given the evening before surgery. They recommend that if a twice-daily regimen of LMWH is used, the final dose should be given in the morning of the day before surgery. Because anticoagulant-related postoperative bleeding rates did not increase in their patients, I do not think that such a recommendation can be made merely because the residual anti-Xa levels before the procedure were high.
IN RESPONSE:
We appreciate the opportunity to respond to issues raised by Dr. Shojania. We agree that the therapeutic anti-Xa heparin level range for LMWH has not been rigorously evaluated; however, the high residual anti-Xa heparin activity observed in our study is a cause for concern because it may increase bleeding during surgery. We believe that when physicians stop warfarin therapy before surgery, they do not intend to substitute another anticoagulant during the surgical procedure.
The difference in mean anti-Xa heparin levels between our study and the study by Ferreira and colleagues (1) is not surprising because their patient population was younger and, in response to anti-Xa measurements, the enoxaparin dose was adjusted to target anti-Xa heparin levels of 0.5 to 1.0 U/mL. Although the preoperative management outlined by Dr. Shojania sounds reasonable, we are aware of no published cohort studies or clinical trials evaluating the safety of this approach.
We agree that severe renal insufficiency is not a contraindication to using an ACE inhibitor or ARB for patients with heart failure. However, some of these patients will have a severe decline in renal function after starting ACE inhibitor or ARB therapy, requiring discontinuation of treatment. Note that if a patient with severe renal insufficiency tolerates ACE inhibitor or ARB treatment, the patient is represented in both the numerator and the denominator. A physician can "get credit" for treating such a patient successfully but does not "fail" the measure if a patient does not tolerate the treatment.
How should performance measures account for comorbid conditions, such as renal insufficiency? Performance measures frequently allow patients who are not receiving guideline-concordant care to be excluded when certain comorbid conditions are present, even if these conditions are not absolute contraindications. Thus, in the case cited above, any patient not prescribed an ACE inhibitor or ARB with certain renal failure diagnosis codes would be excluded from the denominator of the quality measure, although only a subgroup might have sufficient medical justification for withholding treatment. Similarly, patients with heart failure who are not given a ␤-blocker would be excluded if asthma or chronic obstructive pulmonary disease were present even though only few patients may have bronchospasm severe enough to outweigh the benefits of treatment. This approach is also problematic because listing a condition as an exclusion may be taken to imply that physicians should not even try to initiate therapy.
Quality measures that rely on these kinds of simplifications are helpful up to a point. When care is only fair, there is room for improvement even among the simple cases. But as care improves, the utility of this kind of measure becomes more limited. To improve quality to very high levels, quality measurement needs to be able to determine whether good care is given to more complex patients. In recognition of the problems of using comorbid conditions as absolute exclusion criteria, the Physician Consortium for Performance Improvement currently recommends using a general "medical reason" exclusion, rather than a comprehensive list of relative contraindications or conditions requiring cautious prescribing. When reporting exclusions, physicians are encouraged to explicitly record in the medical record the reason why a therapy is not given. Electronic health record vendors should create standard methods for physicians to easily record justifications for their clinical decisions to improve the accuracy of quality measurement and minimize time burdens. 
New Tests for the Diagnosis of Latent Tuberculosis Infection

TO THE EDITOR:
We read Menzies and colleagues' meta-analysis of new tests for latent tuberculosis infection (1) with interest and generally concurred with the authors' inferences for research and practice. As the target condition in the review lacks a gold standard, we were dissatisfied with the use of sensitivity and specificity-measures of test accuracy that cannot be computed without verification of disease status-in data synthesis. It is important for researchers to establish the evidence base for incorporation of new tests in clinical practice concerning latent tuberculosis infection by using sound methods for evaluating tests without a gold standard (2), and we would like to highlight some key issues important for such research.
Half a century ago, sensitivity and specificity were introduced to express diagnostic accuracy (3, 4) in studies where findings of medical tests were compared between patients known to have the disease of interest and those without disease by using a 2 ϫ 2 table that cross-classified index test and gold standard results. Nowadays, these measures of test accuracy are so ubiquitous that researchers often feel compelled to estimate them even when the disease status of study participants cannot be easily verified. In this situation, estimates of diagnostic accuracy are biased because standards for verifying the disease are lacking (2) . No readily applicable gold standard is available for latent tuberculosis infection; therefore, ascertaining sensitivity and specificity directly is impossible. Menzies and colleagues (1) used surrogate gold standards, taking active tuberculosis cases to estimate sensitivity and low-risk persons to estimate specificity. This approach has many problems, some of which they acknowledge. Because data for the 2 accuracy measures are derived from different sources, the relationship between sensitivity and specificity cannot be studied, which is a critical step in evaluating threshold effect and making decisions about pooling data in meta-analyses (5). By definition, latent tuberculosis is a condition in otherwise healthy persons; therefore, accuracy estimates derived from these data are likely to misrepresent the true performance of the index tests in latent tuberculosis. Mixing different conditions into the data set introduces spectrum bias (6) . Thus, neither sensitivity in active tuberculosis nor specificity in apparently healthy, low-risk persons without verification of absence of disease can be generalized for application in practice concerning latent tuberculosis infection.
An approach to index test validation that goes beyond the diagnostic accuracy paradigm (2) is needed for an alternative evaluation process in the absence of a gold standard. A recently published health technology assessment report provides such an approach to evaluate tests for latent tuberculosis infection (7). Because there is no gold standard for latent tuberculosis infection with which to assess the comparative accuracy of the tuberculin skin test and interferon-␥ assays, the validation process should explore meaningful relationships between index test results and other test results and clinical characteristics. For example, the risk for latent tuberculosis infection is greatest among tuberculosis contacts who share a room with the index case for the longest time, and a validation study can evaluate whether results of tests for latent tuberculosis infection correlate with the level of exposure in an outbreak investigation that ascertains exposure to tuberculosis, performs various index tests of interest in eligible persons, and compares test results with exposure status. The role of new tests versus tuberculin skin tests may be evaluated further through studies that compare the likelihood of false results in bacille Calmette-Guérin vaccination and HIV infection. Other validation may come from observational studies of whether new test results are predictive of development of active tuberculosis in the future. Menzies and colleagues (1) touch on these aspects, but their meta-analysis focuses on sensitivity and specificity.
The results of validation studies can be systematically reviewed, and meaningful inferences can be drawn about the value of tests without using sensitivity and specificity. The apparent attraction of these 2 simple statistics makes it hard for us to give them up, but when a gold standard does not exist, we have no choice but to abandon them. This is a key recommendation that investigators in diagnostic research of latent tuberculosis infection must consider. 
Heinke Kunst, MBBS, MD, MSC
IN RESPONSE:
We agree with Drs. Kunst and Khan that the lack of a proper gold standard is a fundamental problem of all cross-sectional studies of diagnostic tests for latent tuberculosis infection. We state this problem explicitly several times in our paper. We believe that longitudinal studies following cohorts of persons with positive or negative test results will be most valuable, because the later development of active tuberculosis is the only certain indicator of the presence of latent tuberculosis infection. Because treatment reduces incidence of disease, ideally, such cohorts of individuals would be untreated, which poses serious ethical issues. However, as we have pointed out elsewhere (1), individuals with discordant test results could be left untreated, as there is equipoise regarding their management, and prognosis of discordant results is the most critical issue for understanding the predictive value of interferon-␥ release assays. Several prospective studies are currently being conducted in different settings (2, 3) ; we await these results with interest.
With regard to gradients of exposure, we reviewed all available studies (see our Table 3 ). However, the measurement and categorization of exposure, and disease in the source cases, were too heterogeneous to allow their integration for a proper meta-analysis. Systematic reviews and meta-analysis must take advantage of published literature to be informative. Hence, we assessed sensitivity and specificity, but pointed out clearly in the paper that these were surrogate measures with significant limitations. If we had only included published studies with the correct gold standard for latent tuberculosis infection (as above), there would have been no papers on which to base our estimates. A considerable amount of published literature is currently available, which has compared 2 or even all 3 currently available tests for latent tuberculosis infection. Both interferon-␥ release assays reviewed are currently licensed in many countries and are actively marketed in North America and Europe. Therefore, their relative performance in different patient populations and clinical situations is of considerable interest. We feel strongly that ignoring this large body of information, because of certain limitations, would do a disservice to public health and clinical practitioners who are faced with making choices and managing patients now.
Aspirin and Nonsteroidal Anti-inflammatory Drugs for the Primary Prevention of Colorectal Cancer: Weighing the Evidence
TO THE EDITOR:
The authors of the review papers on aspirin (1) and nonsteroidal anti-inflammatory drugs (NSAIDs) (2) for the primary prevention of colorectal cancer ignore important limitations of observational studies; raise concerns that are unlikely to be valid (1); and fail to include the analysis on NSAIDs from the Physicians' Health Study (PHS) (3), which was published in the interval covered. The authors correctly discuss shortcomings of randomized trials showing no protection in men and women-that is, low dose and short duration (1). They fail, however, to address shortcomings of observational studies on regular long-term drug use-that is, unmeasured confounding-as an alternative explanation for the reduced risk for colorectal cancer observed in most of these studies.
Specifically, regular long-term drug use is associated with healthy characteristics that are difficult to measure. These healthy characteristics of long-term, adherent users may be associated with reduced risks that are independent of drug effects, as evinced by reduced risks for many adverse outcomes in persons who adhere to placebo. This can lead to paradoxical relations in observational studies (4). To reduce the magnitude of this problem, we excluded regular users of aspirin and NSAIDs from the PHS, thus studying only new regular users, and observed no reduction of colorectal cancer risk with aspirin (5) and NSAIDs (3).
Unfortunately, the referenced detailed assessment of the quality of each study (1, 2) was not available from the Agency for Healthcare Research and Quality or the authors. However, the authors mentioned concerns about our aspirin analysis in the PHS because of "contamination by intervention" and a reduced standardized mortality ratio for colorectal cancer compared with that of the U.S. population (1). Randomized aspirin treatment does not threaten the validity of our posttrial study of self-selected aspirin use. Any carryover of putative aspirin effects would bias the results toward a reduced colorectal cancer risk in posttrial aspirin users. Reduced standardized morbidity ratios (5) are ubiquitous in volunteer studies and generally do not bias measures of relative risk.
Finally, because only 3 cohort studies of NSAIDs and colorectal cancer are included in their analysis (2) , the failure to include our observational study on NSAIDs and colorectal cancer in the PHS (3) largely reduces the value of the summary estimates. Taken together, we believe that the authors overstate the overall benefits of aspirin (1) and NSAIDs (2) on colorectal cancer. Putting greater weight on randomized evidence available at the time of the review and observational studies with new-user designs would tip the harm to benefit balance even more toward harm for individuals who are at average risk for colorectal cancer. These considerations hold despite the recent additional evidence from randomized trials (6) .
